Infulence of hormones and medium composition on the degradation of phosphoenolpyruvate carboxykinase (GTP) and total protein in Reuber H35 cells.
Reuber H35 cells were pulse-labeled with radioactive leucine and the influence of hormones, serum, and amino acids on protein degradation was investigated during a subsequent chase period. Radioactive, immunoprecipitable phosphoenolpyruvate carboxykinase (GTP) (EC 4.1.1.32) had a half-life of 5 to 6 hours which was not influenced by either N6, O2-dibutyryl adenosine 3':5'-monophosphate, dexamethasone, or insulin. The rate of phosphoenolpyruvate carboxykinase degradation was the same under steady state conditions as during the approach to a new steady state following hormonal induction or deinduction of the enzyme. Therefore, hormonal regulation of enzyme activity in vivo is the result of changes in the rate of enzyme synthesis. The rate of proteolysis for total cell proteins was increased under nutritional step-down conditions produced by the removal of serum or amino acids, or both, from the medium. This effect was completely prevented by insulin. Cycloheximide and puromycin, but not actinomycin D or cordycepin, inhibited protein degradation under step-down conditions but did not further decrease the basal rate of proteolysis measured in the presence of either insulin or serum plus amino acids. There was a good correlation between changes in proteolysis produced by serum and amino acids and changes in the degradation rate of phosphoenolpyruvate carboxykinase. Also, inhibition of proteolysis with cycloheximide and puromycin was accompanied by a decrease in the degradation rate for enzyme antigen. It is suggested that nutritional step-down leads either to the synthesis or activation of a proteolytic system.